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Figure S1 
4-methoxythiophene-2-carbonitrile (3)
A 20-mL scintillation vial was charge with a stir bar and evacuated and purged with nitrogen before being placed into under into an inert environment.
Under this inert atmosphere, the vial was charged with Pd 2 dba 3 (49.35 mg, 0.05 mmol, 3 mol %), dppf (56.80 mg, 0.10 mmol, 5.7 mol %), Zn (19.90 mg, 0.30 mmol, 17 mol %), and ZnCN 2 (244.98 mg, 1.11 mmol). DMF (3.00 mL) was used to partially solubilize the solids. To this solution, 2-bromo-4-methoxythiophene (0.35 g, 1.80 mmol) was added. The reaction mixture was allowed to stir for 36 hours at 100 °C. Once the reaction had reached completion, cc (10 mL) was used to dilute the reaction mixture. The solution was filtered through a silica pad with ethyl acetate as the solvent to remove metals and solids. The filtrate was collected and dried in vacuo before being redissolved in Ethyl acetate (10-mL). To this solution, NH 4 OH (5 mL, 2M) was added before being transferred to a separatory funnel. The Ethyl acetate layer was collected and washed with water (5 mL) followed by brine (5 mL). The organic layer was collected and dried over anhydrous MgSO 4 before being filtered through a celite pad. The crude product was purified by column chromatography using a gradient of 2% Ethyl acetate in hexanes to 5% ethyl acetate in hexanes.
The product was collected and dried in vacuo to yield 3 as yellow crystals (239 mg, 95% 
3,6-bis(methoxythiophen-2-yl)-2,5-dihydropyrrolo[3.4-c]pyrrole-1,4-dione (4).
A 500-mL three-necked flask was charged with a stir bar and purged with nitrogen gas. The flask was then charged with 4-methoxythiophene-2-carbonitrile (2.07 g, 14.90 mmol) and t-BuOK (2.32 g, 20.70 mmol). Next, t-amyl alcohol (15.5 mL) was used to solubilize the starting materials. The solution was then stirred at 110 °C for 15 minutes until the mixture was a homogenous black. Diisopropyl succinate (1.16 g, 5.75 mmol) in t-amyl alcohol (4 mL) was added dropwise to the solution over 30 minutes. Upon the completion of the addition, the solution was observed to have turned from a black color to a purple/black. The reaction was allowed to continue for 20 hours, before the reaction mixture was cooled to 65 °C. Then, acetic acid (1.18 mL) in methanol (6.00 mL) was then added dropwise into the reaction mixture. The reaction was then refluxed at 100 °C for 15 minutes.
The reaction was then allowed to cool to room temperature before being collected on a Büchner funnel and washed twice with boiling methanol (10 mL). The product was then transferred to a vacuum oven where it was allowed to dry at 60 °C overnight to yield 4 as a dark black solid (2.02 g, 98% -10  0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180 f1 (ppm) 
1,4-dione (5).
A 200-mL three-necked flask was charged with a stir bar and purged with nitrogen gas. To the flask, 4 (1.75 g, 4.86 mmol) was added and solubilized with anhydrous N,Ndimethylformamide (34 mL). The solution was allowed to stir for 15 minutes before cesium carbonate (6.33 g, 19.42 mmol) was added to the reaction. The reaction was then heated to 100 °C and allowed to stir for one hour to ensure proper mixing. While stirring, 2-hexyl-1-decyl iodide (5.13 g, 14.57 mmol) was added to the solution dropwise over 30 minutes. The reaction was then allowed to continue stirring at 100 °C for 48 hours. Once the reaction had reached completion, the solvent was pulled off by rotary evaporation. The crude product was dissolved in chloroform (100 mL) and transferred to a separatory funnel with DI water (100 mL). The product was then extracted thrice with chloroform (100 mL). The organic layers were combined, washed with brine (100 mL), dried dried over magnesium sulfate, and filtered through a silica plug. The filtrate was collected, and the solvent was removed by rotary evaporation. The crude product was dissolved in dioxane (60 mL). While stirring, hydrochloric acid (0.2 mL) was added to the solution. The reaction mixture was then stirred under reflux for 1 hour. The reaction flask was allowed to cool to room temperature and was neutralized with potassium carbonate (10 g). Using chloroform as the solvent, the crude product was then filtered through a silica plug. The filtrate was collected and dried in vacuo and purified by column chromatography with a gradient solvent system of 25% chloroform in hexanes to 75% chloroform in hexanes. The product was collected, dried in vacuo, and recrystallized from isopropanol to yield 5 as a purple powder (1.13 g, 29% -10  0  10  20  30  40  50  60  70  80  90  100  110  120  130  140  150  160  170  180 f1 ( The flask was then removed from the ice-bath and allowed to warm up to room temperature. A drastic color change was observed as the flask was warming up to room temperature, indicating the completion of the reaction. The solution was transferred to a larger flask and 35 mL methanol was used to precipitate the product. The product was filtered through a fritted filter and the solid was collected and recrystallized from isopropanol to yield 6 as dark red crystals (0.66 g, 97% 
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Rotated around the C-C bond shown. The S's prefer to be near the OMe's by ~3.7 kcal/mol. Coordinates and energies for optimized oligomers P2 ----------------------------------------------------------------- 
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